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(54) SEMICONDUCTOR DEVICE AND PRODUCING METHOD THEREFOR 

(57)Abstract: H 4 

PROBLEM TO BE SOLVED: To shorten time and to 
reduce costs for the wiring design of a chip supporting 
substrate concerning a semiconductor device, with 
which a flip chip connection is performed. 
SOLUTION: This device is composed of multiple bump 
electrodes for flip chip connection electrically connected 
with the pad of a semiconductor chip 1 and located in 
the shape of grid, a BGA substrate 2 for supporting the 
semiconductor chip 1 with the flip chip connection, and 
multiple solder balls provided in the shape of grid on the 
backside of the BGA substrate 1 . Concerning multiple 
bump lands 2a for chip provided on a chip supporting 
plane 2b of the BGA substrate 2 and multiple bump 
lands 2h for external terminal provided on the backside, 
the bump lands 2a for chip are provided with the 1/2 
install pitch of the bump lands 2h for external terminal 
and the bump lands 2a for chip and the bump lands 2h 
for external terminal are mutually provided while being 
regularly located. Thus, wiring layout such as location of 
through holes 2d can be facilitated. 
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^>iX}^El4(:^'rBGA««2 (f-^y:r^^«) S:^ 

[0 0 543 ^Cir. *lliSt7)0tjt'fflV^-&BGA^ 
2«. ^4tw75^i:"3tC. f^-/r3af®2bcOf'«y7^ 
S«liStCi5l^T. i(r>^-/'T^Wm2h{,zm^^titi^ 
yrffl>'^Vr^>'^'2ac7)IJat yf- (0.63 5mm) 

^ y y^^m 2 b (omm 2 c ffl!ccj^«sn/:!^i^8pg 

^ffl>'N'vr^>'H2h<7)|Sai:^''yf- ( 1.27mm) COI 

VK2 hco*^hS(::*MELT4oc?D/jN§5rnjKco^»yrffl 
^'N'yr ^ V K 2 a ^-Ti ^ ^rfflMilttS:^ LT 
SaSft, ZtlizX^^ ^^yrffl>'N>7'^VK2ai:i^h 

«Bag^ffl/N-^r^ > H 2 h t *>ffls:(caaottswufe« 
HST"fea$tiTi^^. 

[0 0 5 5] ^5:i:>^. BGA^2c0^2 cO lo 

(^vm<^mm'm^^^^yy v h 2 h co^^^^tcstits-t^ 

f^-/r3&}tM2bc7)^^yrjfK«BJStci5V^Tra 
:ft(ci2a$ii:^4-:>cO/h$'5rf-'yriB>'\'>7"^>'H 2 a 

[0056] C:fLt^J: 0 . *:|life<5O0StcPOBGAS:K2 
T'ii. f-'yr^ffl2b|BJ^f'^y7'ffl>'\'>r5>'H2a 
h 2 c {io51^SPS^fflyN>r 7 H 2 h 

aWtdS^-r ^ Mjl:^ 2 d B G 



[0 0 57] ^cr>'ik. ^^yrmkA^i^LX^^vr-^'i 

X/^y^-i^6</y^^^-/y'l^BGAmU2(^^>y 

2 b [zy u "/r^^-r^ . 
[0 0 58] -e^ois. t'f'. lastii^-^ckot^, ^yr 

•^>f X>t*yir^i;^6C^^ffc-^^yri<7).ffi^Ml d«S 

^«tciEa$ix5^c^ixmw<v:7''mS4 i: . zfihzn 
jS-r ^ B G AS^ 2 C7)^ 2 b CT)^.^ y yW < 

yyy>Y^2B.h(7^ism^^h^. ^^-^^ ^^ftf'.yr 

1^0±M1 bi:BGA^20f-'yr^®2bfc$r^t 
ffij i^:T :7 X >f y co^t^jr B G AmU^ 2 of - y r 

2 b ±\,z^i^^ «y ri =5ri? ^ ^y r^-( X) ^ 

[0059] igV^T. 'J ^D-^iRoT. ^i:^;^v:^7)>'^*>' 

M 2 cof - y ym^-^yy ^ > H 2 a ^^^-T >^ , 
[0 060] diltCiO. 7U>y7'^vyrgJ^^T-r 

[006 1] ^cOf^, BGAS^2c?^m 

B 2 c <Di-*^i^^m^<yry > K 2 h tC^hSfS^T* 
& 11 9^i<7)^i:^3t^i<^/^3tl^^t-s• 

[0 062] 5:555. BGA9c0^^gP^ffi^T'^)'S^i^;t'^ 
[006 3] i^V^T. ^«cf"y:rifcBGASR2fc 

coyv-/ y ymmmzM Lx . xjK^ i^^RcofflBS^: 
i^i:m^LxTy^—y^)U5^m&^^. 
[0064] ^cofk^ ^flc-f-vriioSHicics^i; 

3->^^M5:fc'<7)Jt«SiI7S:M^t. ZZ(.zUmA^< 
[006 5] ^liKciO. ai. m2lZf^'r^o^BG 

[0066] ^m<^mm(D^t^mm ( bga9 ) t5 

[0067] ^5:;b^. BGAmm2itZi^\^X . ^yT 

m^<yyy y k 2 at'^^mi^mj^yyy y k 2 h^o 1 
/2<:oi5Bey^TfSft'^ii. f)^-:>^ yym^<yyyy 

H 2 a t i^haJffi^fflVNVT-^y F 2 h i: ;&-'ffiS:t3«fiOtt 
>'r^>'H2a7^l^^>fgi^^•:5^->2 i ^X;^-;^-;I/2 

d ^mm ^^fz'tx 3i^s^^zt ^mi^z^j: h . 

[0068] ;iZX\ :^m<mn(^BGA9<7>BGA 

mm2izn^hmi 2\iz^'rimm<^BGAmLi itc 

[0069] mi 2ltZ^'timmcr>BGAmil iw. 

^-yym^<yyyy]^2 ^comM^-z^b^i'Um'm^^ 

yyyy]^2hco&m^-yi-tAmmWtX^ *-oM^>' 

[0070] m^i^. B G A^ 1 1 Tli. ^h^M^m 
Avr^>'K2hC0igaevf- (A) *^ A= 1.27m 
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(B)*>\ B=0.70mmrj>S. Jl-SSS^ffl 

j± B G As« 1 1 tfctt s f- y rmism.m<^ i ^4 fsta 

<o»fc^;P—*-yi'2dS-Egtfc*«, i«oJ:3C, f- 

8ISix/o:^/l^*-;l/2d«. J'hgS^fflvO'r^^'H 
2 h i:»S:/i>^rV^ J: a »= 1 -3-foJS0f^filL^:#<5>ffia 
-r«.^46. ;^.il'-:h-;l'2dcoEM*«^^«fc«5S5rt>£0 

[0071] t^*<-)T. ^ti<r>mmcom4f,z7ik-rB 

GAS«2<7):6-*5HB<^.*Hc-5-Wiaiau^ T"? Matt-*^^ 
1 0 0 7 2 ] 0 , m4lZ9jkrf-:^^<7)mmeOB OA 

[0 0 7 3] 'i-yymJ'^yy7>}'2aii)^h:^fl' 

^hi^ib, fEi^'-f7'<5r)X;U-*-rt<-2d<:»>*<OStf-C 
L/i*^oT. t*/l^Hr yrS«^3g0^iy»i:«« 

[0 0 74] -etTJj^^. BGA^2<0(£3Xh-ftS:ia 

its B G A9<0<S3X hitir^T^i, . 
[0 0 7 5] ^7t, 7'J>y7-f-y:7-g^^fr^¥^t*:f- 
•yT^l t UT, -?-WN->y H 1 a<Offig?:/<yr®Eli4ffl 
«Ot&?«<oSSt=Mt^;c. SSffiSe a ^fj^^Six^^f- 
ynf-^XyN-y^r-i^e^fflv^SihtciO. ^yr^f 

[0076] ^3t, 4^^f!fsf--yriC0=SPffil etc, Ztl 

titKtTi!d^5r^i6SC:t**T&. BG 
A9<OStlSr|6l±T§S. 

[ 0 0 7 7 ] S ^> ajJ^JfeTiSda^ -( y^i: 5rIX 0# 

G A 9 commti § ^izmnb^Z t *<T'# s . 
[0078] tLh. *^B3^tcJ: ^T^$ii;t^B«5-% 

mi^^<r>^<r>TBW,zm^ $ fLl> t <7)t-<i=5: < . co 
SgS: jSlflS L5:v %|EHT«^ ^5C5rfi|-C« & C: i: Jim d 



[0079] p!i;e.jf . ms^(r>mmx'\i. b gask 

2(C*iV^T. iCM'Ut^T<0f- yrffl>'N'>'r7VH2a 
fcX/l— *-;P2 d*«^SiiTV^^:VvS^S-i(iWtfe 

A« , 0 9 tz^^fl!!C0Slt6c^}g®cO B G ASS 2 «0i 5 

i «r^UTXyl/-;J?-;W2dS:S«!l,TfcJ:>-\ 

[0080] -r^ris^., m9 \,z7T^-t^cr)mm(r>mm<r)B 

GAS«2W. -?-c7)^y7-mSlSCt5V^-C. f-yrffl 

tsge -y i:msMmcr>mm<r>m^ t R^tc -e/im 

0.635min, 1 .27 mmfc *»0^yr^i^tg(0 
yhmm^m^O'-r'? V K 2 h fc^ -y 7-fflK>-7-9 V K 2 

a i}<mm-t txo Ki:mmi>zj: -oxmrnims. tt: i,<r)v 
$>o. ^'yy^m2hff)^^yTmmm&^z}i\^x. ± 
x<^f-yym^<yTvy\^2aizmw-^^-y2i^it 

[008 1] ziiizimi. laswr-^hcoais 

^iigtctjviTf-yrffly^i^r^v H 2 a tf^^i^m^< 

>-r7 V H 2 h fc (c:airJ1±SrJ$JtHi-CM#i&ffiaf i. C: 
[0082] H 1 OI,Z7fk-tmcomS&cr}mm(r>BG 

AmsL2<7)Xoitz^ ^•yym''<yy^yv2a.tnw^ 

=fm^<yy=7>¥2h</>mMi: y^t:mL< LTtJ: 
[0 08 3 1 -rir*>^>. 01 0t::g^-rBGASK2«. 

^•yr»'<>'r9 2a.bimwf-m^<yy^y)^2 

hcOl6aey-fSrP?#tt>1.27minfcL (A=B) . 

*>of - -y riiK^i^tiii, ^T^'^^^«^l3>'^'>'r 7 >- h 2 

h k f - x T-ffl-'N-vrg V H 2 a k jEpS^-T S J: ^ ^rSfl? 

[0084] Z(0JCd^^iZj:i>BGAmm.2tLX 
01 0 CciS-f i: 3 fc:. X/W— /W2 dOffiS^rif 

i^Wiizn-oztii^T^. Liiti^r.x . mm^<^mm 

iZ^ f - -y 7 y F 2 a <7)^ae y f - tri'hSSJffl^ 

ffly <>r 7 > K 2 h cTjiftse -y ^col^fgib s vxifits 

[ o 0 8 5 ] ^3t, mmm<7mmtixx/w!mm<7)m& 
cr>mmxii. BGA9<5o^'^glIie^T^)«.ll^3t^■J^-/^3 

cOsm^y^i}^1.27mm<7H^(,Z-0\,-iXWtmLfziHf, 
^i^/i--K-;^3coa^t•yf■^±. 1 .27mmJaj'|^i«D 

X'f>^xi>X\i\ 

[0 08 6] S-^i. mMmM<mmX'ii. 02tC*^j: 
at;:. BmA^<-8l,Z, ^^#:^-y7-lWffllSl et« 
S^fig^rJjf 0 ft tf h.xy.'^i^imm L^A»\ 

011 tC^-rffi(7)||JfiOJ^.®<0 B G A 9 CO J; -3 ffig 
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[0 0 8 7] §^>t3, «g;»>'\'-8<^*>»)t LT^- 

[00883 ^fi. mmrncommz'it. -yy 
[00893 ^Jts msmm<^mmi3xzfm^'mcr>m& 

■YrottfOT-SiilJf. BGAJili'HJOPGA (Pin GridAr 
ray) ^LGA (Land Grid Array)^irT'i)-pTt. J: 

[00903 =3rfe, ME^^^MJi. S SRAM^i:' 

tti^ -74 3y*Jt«AS I C (Application Specific 
Integrated Circuit), J>f> V^tioj;'/ j?MWg<0#^»* 

[00913 

[00923 ( 1 ) . ^imm.<7ii-y-nMm^^zii 
(:=3rs. ^m=a:»). •f-'yr^^Rfcfctt-sisysi-Y 

[00933 ( 2 ) . >'N':xrm®f ^Sg^*>^>x;l^- 
b'/I^HT-yT^^rfc'cOfttt^r^aiBM^Srjtffl L^r 

[Era<?3ffi*^SiHB3 

[Hi 3 *i%BB<Oj|]a£^®tC±iJtl,*#«^g ( BG 

A) <r>nm(ry~m^%»i,xff^m^imx'$>^ . 

[02 3 Hi tS^f ^^^^gtfDflKfii: ^cn^mffi 
[03 3 01 k:^1-^|i^*f^St3«»ai*t-i.^<*=f- 

[04 3 0 1 tz^-t^i^msizm\''>^tii, BGAmm 



X;l^*-;K0Eg<0-^^4^^(sf - .y rfe B G A 
(05 3 04fC^BGA«ffitfc{t&-'<>'r®fiB^ 

[06 3 01 fcia^-r^^WcilBco^hglSSiS^ffiKt 

toe VIS^co^-fjEcO— MS-^f J!£ffl0T-S) S . 

•re>ii8tg0-eab*. 

[08 3 mitrz^-rnm^^cowmizin'ri^mm 
[09 3 2^^<7)fa<oi6iscojgaRc7)^i^f*^a{cfflv^<?> 

B G A««2:S3g LT^-r^ffi0T'abS . 

[01 0 3 ^wa<^m<^m(ommco^ti:^mi,zm\.^ 
^tihBGAmmizisiif^yO'rm.mmmss^t^i^ 

[0113 *^m<rm<r)mm(r>mm<^^^ii^m<7)mm 
^^■tmmmx'h^. 

[01 2 3 *^H>BcO^««:^gt=Stf-&ifctJMO^S«c 

^mzm\'^t>tii>BGAms.iztn'rs>^<yymjmnm 

[f3=^£OitiHg3 

1 a H {mmm&) 

lb ±H 
Ic ITM 

Id nmm 

1 e JUM 

2 BGAmR (^-yy^mi^) 

2 a ^vym^>y^>' K (JOrwMimmR-) 

2 b f-y7"3^ffl 

2 c ^ (RStffll^OH) 

2 d x;l/-*-;P 

2e V/^:^^^i^';:^.^^□*|S 

2f GNDffl'>x:J'gHia 

2g ^Mffl^rJ'StS 

2 1 ^i^vf:5'->- 
2j X/l— 

2 k Sayl>'^•:J'-> 

3 (i^i-gp^g^) 

4 v\:^:r^ 

6 f - y TiJ-'f N* y 



!(9) 001-203298 (P2001-2 OfcS 



6a 

7 mmm 

9 BGA (^ffcSgg) 



I 0 

10a mmmm^F 

II BGAS:^ 



[@11 




2b 2 



[IS2] 
19 2 



H 5 




2a 2e 



[1^6] 
Bl 6 




7 6 5 4 3 2 

N^ooooo 

OOOOOOO B 
OOOOOOOc 
OOOOOOOD 
OOOOOOOe 
OOOOOOOf 
OOOOOOOg 
OOOOOOOh 
OOOOOOO J 
OOOOOOOK 
OOOOOOOL 
OOOOOOOm 
OOOOOOOn 
OOOOOOO p 
OOOOOOOr 
OOOOOOOt 
POOOOQ O u 



(aO) )01-203298 (P2 0 0 l-20a&8 



[113] 




4 / 



o o o o o o o 
o o o o o oo 

O Q.Q O 0_0 Q. 

P 



pis 




o o 
o o o o o & 
o o O O O O Q 



2h : «/t>:/9>p^ffi»?iraffl«7) 




[SI71 





1 






— ^ — 


"■■ 6 


6 




A 








NC 


A 


A 












NC 


A 


hie 




-a- 






A 


■ v<u 


A 
















Vm 






-1- 






Vot 




v.. 






F 


Vdch 










DQ 


VcUa 


-tf- 


NC 




/BWSI 


NC 


V» 




DQ 


M 


ba 


NC 


V» 






5a 


NC 


J . 


Vdda 








Vrarf 


Vdd 




K 




DQ 






v» 


NC 




L 


-g§- 










DQ 


NC 


M 


Vddq 


DQ 


Yfw 








Vddii 




oa 


NC 


V- 










P 


tsIC 


DQ 


V^f 










R 


nC 


A 


Ml 






A 




T 


























-td5- 








(ai) )01-203298 (P2001-2 OffiS 



[08] 



Signal 


Descript ion 


Vdd 


Power supply voltaga 


Vddq 


Output supply voltage 


Vref 


Input reference voltage 


Vss 


GND 


K/K 


Differential shifted LV-PECL clock 


A 


Address 


/WE 


Write enable 


/SS 


Addres select 


ZQ 


Output iopedanoa control 


DQ 


Data 


/BWS 


Byta write aelecta 


zz 


Chip enable 


M1.M2 


Mode aeleet 


TMS.TD 1 .TCK 


IEEE 1149 test input 


TOO 


IEEE 1149 test output 
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